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(54) OPTICAL GAIN EQUALIZING CIRCUIT 

(57)Abstract: 

PURPOSE: To obtain an optical gain equalizing circuit 
whereby a sufficient transmission characteristic is 
secured even when the number of stage in an optical 
amplifier is large and even when the umbalance of the 
gain is large. 

CONSTITUTION: First and second Much-Zehnder-shape 
filters 20 and 30 with mutually different change cycles 
on the wave-length (or optical frequency) axis of 
transmissivity are continuously connected. Thus, the 
nonuniformity of a gain wave-length (or optical ;vf 
frequency) characteristic which cannot be flattened by ^I^TO^^^ifo*.^^ 
the first Much-Zehnder-shape optical filter 20 can be 
flattened by the second Much-Zehnder-shape optical 
filter 30 with the change cycle on the wave-length (or 
optical frequency) axis of transmissivity, being different 
from that of the above first Much-Zehnder-shape optical 
filter 20. 
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(54) GAIN EQUALIZER AND LIGHT TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make possible equalizing 
a gain characteristic of an optical amplifier for a 
wavelength ranging to a wide wavelength band by 
providing plural periodic optical filters connected to the 
optical amplifier and having a transmission characteristic 
making the wavelength decided based on a wavelength 
difference between gain peaks a period. 
SOLUTION: An inputted wavelength multiplex optical 
signal is amplified by an A1 high density ED FA 10 to be 
outpUtted through the optical filter 20 being a gain 
equalizer. The optical signal in the A1 high density EDFA 
10 is amplified by energy supplied from an excitation LD 
12. The optical signal supplied to an output terminal is 
monitored by a photodetector 1 4 f and an excitation LD 
controller 1 6 adjusts the output energy of the excitation 
LD 1 2 so as to fix the output power of the light signal 
based on the monitored value. Further, the optical filter 
20 is provided with plural optical filters 20-1 to 20-3 
connected in series, and equalizes the amplification 
characteristic of the A1 high density EDFA 10 ranging to the wi 
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[0 0 0 5] i^D+ttSifcfcttSftttlttSi: LT, - 

ffl$ht^5. J?)!;, %77"f'«fffS& LTI4, E 
r (xyufi?^) SsJOft^r'f '<*S§*f3§ (Erbium 

— doped optical fiber am.pl 
i f i e r : EDFA) tfSZ < ttffl £ tlXl ^5, r»E 

DFA»4. W^Bfi 

ilciot v A^i^Srti^-rs^^WL.rv^?),, ftft 

[0 0 0 6] EDFA<wfi]##H4l4, -tei:*7r^ 
i£T-flH><bix5 1. 5-1. 6 ti m<Dl£-&;mmX'$E±lZL 

feSPfl-C S N R CO^B^2551«SD-r 3. 
[0 0 0 7] 116C, t/£?t5CDE D FA^ffll , fc c f 1 $fe8§ 

(A) 14. taSilOStftUfca^; (B) 14. 4 1 
iSt3g&6 OgfiLfci^T?*)^ fc/cL. AHS«JS 

(lWt%»T) EDF«sftffl$Jx. 4ffiSWjt<f#^ 5 
-#fi-ft; * H fc 4: 7p L T n 5 , 

[00 08] 116© (A) £ ? {•-. 10© 

W f 4K<0»«-, ft S N ROfl3M(i'h£ < IBlHtt/J^ i » 



(3) ^¥9-2 4 40 7 9 

4 

• 14, #3t« #©WfMUI*1i«i:Sje5'»3i s *>5 - t 

[0 0 0 9] fil»fi«fSr*t«-r5**4: LX, tt*, » 
o*»©^r«fe*s*jg$ix-Ci/>5. Wili. (1) All! 
(l%Wt»T) ^ft^SEDFi^r^y^n-rc 
4)\,9*m^X\%%^tfL*m&\^tzW& (flil 

it" ,199 s^^^wwam^afiry-tr.* 3^ 

B-7 5 9) . (2) AlfgjgJgEDFi^T 

0S6 3O0 km6i5;illfci£ (N. S. Bergano et 
al. , "lOOGb/s WDM Transmission of Twenty 5Gb/s NRZ 
Data Channels Over Transoceanic Distances Using a 
Gain Flattened Amplifier Chain", Th. A. 3. 1, ECOC '9 

5), (3) Mach-Zehnder §UflJ#§Nb§§ t A 

i nmm^tmtBs^m^xfim^it istz.net (Kazuhiro 

20 Oda et al. , "16-Channel xiO-Gbit/s Optical FDM Tra 
nsmission Over a 1000km Conventional Single-Mode F 
iberEmploying Dispersion-Compensating Fiber and Ga 
in Equalization " . if -£Hb^{41550— 1560nmO10nm, 

[0010] 

So ±se<7)«^J-CI4, "£*WKEDFA<DJt(@#t£<£> 
30 lo<DflJ#<Df-^. ^(4iE*fc[4*<O^J»«^Wjfct55 

^ib^S^lCttLT. EPFAOItB«r1*fc)S# 
t£<^ii;@1#t££ i>oft&D° D £^5 r fc fc i o nana 

14. ^H6,»»«tW±fctt#««*fe£^:1-5Ctl45iL 

[0 0 11] SlOgtieSbttl. 5 3fx 

40 mS-1. 5 6 u m#C9gcl 0 n micjg-Df^tcsps 
4fiJ»«««'ttSr , t>oEDFAS:HI*-r*r-fc1,JtL 

[0.0 1 2] 

50 «■ LT^iJ^f-^ Sr*-t-S3t*i®|i(7>fiJ#«M4*^l:^- 



5 . 

ft, .M^ij#t:°— 2M^MMM£^2}LlSMM^MM^. 
mm t j-zmm¥m*:&-rz>%L%c<7>mm#ii£-7 ■< ±± & 

[0013] nt** 2 is** i is 

ft * m m t -r a a ® * * * s n i co m »j 7 * a> 

iifffE£:«!tft<7>l/2" (ntti ««).•«)*«* 

[0014] If** 3 IE*<D$glfl&|t-<?Ht, IS** 2 IE 

Wrmx* 2 ocDjgfttcjs^-Cflmt:*— ^ =fHJ#*H££r 

M«*7-f yU* 14," HUlBflJf# tT— ^ nOftftllvX'jV » 
Xfe% 5S«ft*Jlffl i1" 5aiB4*tfeSr*-f 5* 1 TO 
'JSMStfjft^/u*,!;, HtrfE^ftft0 1/2<Ofeg^jl 

[0 0 1 5]_W#»4B*©«W16«TH:, IS**2f£ 
'm=*^llfCft(.-|Hj tSEftWHS© 3 o©»ftKl*St >-CJB 

-7 ^ M 14, mmm 1 3 cd#j# t°— ? M^SftSi 

»cS<5l^-C^5S*«Eft«rJB»3i-f53Sii»tt**t- 
5Il©ISS)«li7^^i:, B?rf2S*Sft<o l / 2 cd 
i£ft£JH»l b f 5ffiia«H±Sr*i- 51 2 cojSlffl6<j^7 ^ 
/v-^i, HulE**&ftcoi/4cojfeft^rjlffli:i-5jtifi 
^«:*t-SJIS3<DjBI«l«l*7^A'*i-C«J5R**l,SC. 

[0 0 16] M^SGtOSnSltlj:, ff**17I> 

* -C® ^ £ ftT ^ 5 £ £ i: -f 5 . 

[0 0 17] «**6lB*iro$gW&B-T?fi, IS** 2 IE 

14, «E5fl*tfcEit$ix-cv^^t IS** 
7 fa«W$giP!3£ffiT?f4, if** 2 fa«CO^IJ#^fbS(C*3 

#ffl£ftfc&, *ft^ft<ogrlEffl»ltt#:7-(vu*£i§ifi 
[oois] m**8t£*icoi§p;i^fi-ei4, ff**7te 

$ ft fc ft« Steffi ^IH« * ft 5 £ t Z¥fWt. b * Z „ 
[0019] If** 9 !B*6£D!§Pfl3£g-ei±, if** 1 Tj 
m 5 <D o *> V >-TftA> 1 *IE<£cof IJ»^-(blgJC*} l *T , fiU 



(4) 9-244079 

' *<5 0 

[0 0 2 0] W#*l GEgWJJgWSlirCtt, IS*S9 
y^7^*T-«/££ft5££&^,!;-f-5. IS** 1 

imm.<o%wmwxiz, «i#j|ii#s5©.3t>v*-rfta» 

io > h^cm^^xmmmnftyt? si>? <Dmm¥f&<nm 
[0 021] is**i 2tm^mmm:xii, mfcnit 

** t *j ^ T*»co jftft K: # U "C *IJ# tr— ^ 4: * SPJ 
ft^KS<Jt^T3£*5jSft*«J!l3ti-5aHa«Ht4r*i- 

[0 0 2 2] IS** 1 3 flBtt<D»MiS|treH:, IS** 1 

■7 a >vz is, irs*ij# f — ^ Wco&ftigcs^v ^t£t 

5S**ft«rn«t"f saa»tt**f 6*ri wwjww 

fB 2 coj^^^3t^ -Y t 5 r t Sr«?»:i -fa. 
[0 0 2 3] fS**'l 4E*0JS9!StB-(*M:, !S** 1 
30 3IE*03tei^v-^.^Atc*J^-C, HtifEiSmcOjilSS^^ 

wtmmzmw znx^^cb&ftmb-r 
5, is**i 5mm<nmwmwiX^ it**i 3tfitto 

So 

[0 0 2 4] IS** 1 6 tett<7>»9!3SIKT?«u IS** 1 

3iE*co^5Sv'^7 i A(c^vN-c, msmccimmtfisyt 
tizz-tzmkb-tz. 

[0 0 2 5] IS** 1 7 IE«<0|gWgB-Ct4, IS** 1 
3 75M 1 6 co 5 *>^-f H*^ 1 *IB*cr.3fee^v'^x A{i 

K^S-^^T. ffl^*jJtSSft#fijt<f-§-<0#^ 

IEJil^3t7w'^^coaia^ticojaffl, {iffl^.OTlJt* 
$ ft 5 r t Sr#f» b -r 5 . 
50 [0 0 2 6] ±i£^tzWMmWlL tATcDi 5 (Cf^ffl-f 



7 

Si, RUtft**! 2Xf4l 3SE«W>fte&.V*7 1 .M£:}o 

«H4Mt5C 5, lot, rwfiJ#^liSi 

[0 0 2 7] «t#*5ffi*0>£J#*MbgT?M:. JBI 

[0 0 2 8] f»*JSl SfEttro^fejSv'^^Al.r^^x 

<7>i§£;R:(4, l o<oftWft|&;}s*ft0%JtlI8K: i 5 
*U1WMS*:«Wbi-5. W*« 7 XI4 8 K*i£>fiJ.fW?ftsS 

^t^ii^isi 6fe«tco^-iSji->x7 i A(.z*5^-ri4, jfes 

*fi*gff ^tt«»«5ft«#S* If 5>« $ n . "tti^ 

«t5rt*it*l5, lot, 

[0 0 2 9] ft jftif 9 X(4 1 0 lE*rofl|#«Hbg§;-:}b^ * 
3t7-f^(4, ^S©S«WA S E (B«Wlc«4t5 

[0 0 3 0] BMfHl lfB«cr)^J#^b^(C*5^-ri4, 

[00 3 1] f»*JSl 7a«<^^^^^^^(c*5^T 
[0 0 3 2] • 



(5) 9-244079 
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14, '*»MCffib5(lIKS'3< fU»**fc*0>«J«fli-C 
fcS. 11 2 14, *:|SWtc:^*?5fi|#^ikSosaS:1ftW 

[0 0 3 3] IU1T-I4, At)£tltcWi-g:&m%.im-&, 

a fsssEDFAi ox-mmzti, ftmwit&x'kz 

ftyj^f 2 OZfrLXliitlZtlZe AlftSSEDF 
Al 0l*J<7)ft(§-^li, @^LD 1 2A^«tJ&$tl5^^ 

^ ^ J: o r*M $ ft 5c aj*«^ n's 

•§•14. fttStttifgl 4t^-*£ft, *<*>*=?tt«:SK: 
10 ®iSLD#J|flI = V hD-7 1 614, Htm&<omjjs<7 — 

&-£{--rs ot o tcifte ldi2 <»mt)^*>\'*c—*:m 

[003 4] Al iSIgEDFAl 0 COffiSiC^-f- -Sif 
*g#M4(4, D2cr>l:±SWDtc^$tlT^2.o '&X-&U 
KijB^SdS, AliHSEDFAOS-g-, lt<@iStt(c3 

[00 3 5] *fc, ftr^A^ 2 0f4, it?iJ(C^£ft 
^©^7^/^2 0-1, 2 0-2, 2 0-3&5&* 
20 AliSSfiEDFAl 0 <75i#ts»tt£Jk?$® 

»cH«5^ti-5. f7^^20-l, 2 0-2, 20 
-3co#*(4, 777'!)'<B-i^ny7-f/^ (Fa 
bry— Perot etalon filter) X 
*/££ftTl^S, 

[00 3 6] E13(C, 777 , !)'<D-x^n>'7-f;^ 
<£>S*flfji£;Pi- 0 777'5'<n-i?Dy7^;^ 

i4. x-:— *-mtmB.#s&mmz.s.-6xm%*iz>Zio 

^xmf&Ztix^z, rtr)2oco«SW-#Ji^i4, * 
tg^w $ Att5t(75A*t^ 6 Rtfx^—y—me>m-zi*X' 

s. r<73^-f^^T-i4, am e Rxf*-^—*m<7>m£ 
M<D$£&<nmmX'ffiMmcm\:i5i£?> c & 5. 

[0 0 3 7]'12 ©S±8I^1"A l faSS E D F A (75 

40 »c^»i-5ct^-e*5. tot, m»<ommmk&'£ 

«t5rtf:J;oT, A l ffi«jSEDFA<7)ji*g!|#tti; 
[00 3 8] 7 >r /P^ 2 0 - 1 {4, i&mW&Tbm&fc-B: 

(omwLxmt-rzi oizmmznxt^z, s*«««, 

A 1 «»gEDFAC0*itg!Nftt<7)t p -^ffl (i<0»-& 
14, f~7 1ilf-7 2) (Om&gliZm^^X fcfeZtl 
Z>» 7-f/W^2 0-2(4, ^iB^tt^S^iKfico i / 2 

»ffliBT?ae<k'f si 5fc«f£*ftTt*5. $*btc, 7^ 

./l^* 2 0 - 3 (4, m@>ftVktfmfcWi&cD 1/3 
50 K<t-f4i5K:««Sixrv»5. ZtHbV>m&ft&iZ, 



(6) 



fti?9-2 4 4 0 7 9 
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[0 0 3 9] 7^^2 0-1, 20-2, 2 0 - 3 £r 
tt^itcS^-rS^tMioT, 0 2 tC^rf <fc 5 *C N Al 
K»JKE D F AOif *I4#f£ £ S?Itttfc«o^ris^/dtft 

t^SiCiot, A 1 USSEDF AO*it§ 
3 o<7) fcT— ^ **^SJEW«(C*3y>TWt-C* 

[0 0 4 0] »±K:iSLfcJ:9^ ig^W^t 0 -^^^- 
i-*«l«W±H:, MM, ffitS, SE« (fflik*). 

ic i o tJ£*«l^ftt5 r iistl So HI IT 

H:., «^^t?5»§K2 0[l > EDFA1 OCD 

ibs&tt, e d f Aoiwaicif a-ts r t t>-5ne-e*>a 0 

[0 0 4 1] H4fC, A l*SiEDFA^fi*I«Ftfei 
OBWtrSto A 1 Ig^ 1 W t %»T«fiIStti^ 
bm*^M< LtVK 2-C*&tb5 15 5 5 

xz mW<0*l]#*«i«ffilfi««(Cj£j5S5 0 A 1 lg^»4 
Wt%«i<7)i|gIftiM5tl. 5 4 5/im^O^IJ 

[0 0 4 2] i5C, Alffi"«jg (lWt%»T) ED 

Aimmm (iwt%ai) EDFA^ftwwtt («e* 
f A<Dmmm^ - m s tc^-r a i {&gjgE d f aco^j 

aEDFA<75¥l]#Wtttt, 1. 54/imffiM. 555 
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r(A) = ioiog lo 



A 1 fSME D F A(^ffi«^i5Mtt^Sat'# 

*cf4«**!r«K:5^36S|B*i-S. B7tt, 2 0SOA 
1 ilSiSE D F AO««#ft*«*<oeiS»tt (If* 
fit) £^*To COH^*$*L5*iJ»(BSI«:, 

[0 0 4 3] -B5lOftAHS*SEDFAO 
.*U#*H£, M0 6iOTtA lilfiSEDFAC0fl|#^ 

EDFA<D*tf#«H4tt, i5^t<t5^2o(Dt°-^ 
[0 0 4 4] JfcBfflffi^ 32nmH6nmW 

(Dfmmitm (geq> <7>&aa«H* 

aV««fc»* (Total gain) fcjS-f. 
20 H 8 Kite, mft*mmi<M<1-Z>fcbb, iSIOTfAl 
<£*J*EDFA(7?^.C0flJ#«Ftt (ED FA gain) 

^ft-fta/T^HrvN^o rcoatcjov^Ti 5 3 3 — i 

5 6 0 nm^f *ICfett58i(«Sfelt AlfiggED 

f A^mmw^mmm^m^wm^Bx^ s nmm 

^:7-f ^s>j»jB*T (x) o£M(j:jiir<?)i^:f 

[0 0 4 5] 
[fci] 

*30 



(l-z^+^x/^xcos 1 



S3 

F r x2 ri J 



101og lo 



[0 0 4 6] Ac = 1 5 3 3, 
Ri =0. 1, Fx =32, *i =0. 0 40 
R 2 =0. 1, F 2 =16, 02=0. 4 
wCO J: 0 JC, A 1 fiSSE D F ACOiiijiH#tt E DFA 
ga i ntt, W-W^^bS^ailWttJCioTWb*^ 
5 0 C<D^fbaS*To t a 1 g a i nfrb, 2«3g 

<Q , A HS*JKEDFA«>3pJ#«ptt«: 

[0 0 4 7] A 1 K*flEEDFA<D*l|#Wtttt, U 6 



[0 0 4 8] HI 9 (C, iSSJlffl^ 5 6 n m, 2 8 n m, 

(Total gain) 'if:, 
fi, »f^*ra»L*<"r4fc*, B 6 tC^-T A 1 iSSJS 
EDFA<75flJ#4«H4 (ED FA gain) *S0M£T* 
TT^tlXh^Zo :«:*J^T1 53 3-1 5 6 0nm 
0«r«^*5ft4aa«H±«:, A 1 iS»SEDFAcr)^J# 

fWtt^o Z.<D#f<D*7T /U^d- ^n^^A^ 



(7) 



£fWl¥9-2 4 4 0 7 9 
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[0 0 4 9] 



t{X) = 10iog w 
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* 1%C2) 



10iog w 



I0!og M 



[0 0 5 0] X 0 = 1.5 3 2, - . 

Ri = 0. 0 4 0, Fi =,5 6, 0i=O. 0 
R 2 =0. 0 2 5, F 2 = 28, <f> 2 = 0 . 6 
R 3 = 0. 0 4 5, F 3 =14, <f>3=0. 0 
C^i^-, A 1 ^JgEDFA^^I^ttEDFA 20 
g a i nil W&mk$s (GEQ) ^iSngi^tttC J: o T 
#Hb£*l&o ^(Dmit^^kT o t a 1 g a i'n^b, 

mmmm, **ja«a/2, £*jb*h/4) 

EDF A<D^]##&£^3 0 nm(Z)Ei/*«{.:^^ t¥ 

Sftrc* as tt*©ffl#»flss-c«:, e d fao*wh» 

lOnmll-eW. Sot, *«WK«frSflJ#4S*fc 
[0 0 5 1] Hi 0(1,. A 1 i*»ftEDFA<0"it«*W4 

te, A-^2 OtfEDFAl 0 (Dmmc&tf btlfz 

>SSft, .*7^^^20^EDFA10 Ofl^M 

Wt^hfitz.m^miTo *7^^2 0li, iilOTt 

0- 1, 2 0-2, 2 0-3^«JW o 40 

[0 0 5 2] ffiffi, 8H (Pflih*) 

T, *»<Otr-^S:*t-SEDFA<Dt|IBWttS:. JE# 

**cspfflfbi-s^i36*-e*6. Biiii ai*»jke . 
D F A coH»««Ht *»jb-T 5 fc tf>tf>#38?J! 5f Dt# 

*K«lK:|BllS*l]»»tt«:*-r6A 1 ISSEDFA 1 0 
-1. 10-2, 1 0- 3 $ *bfd, if*! ' 

§nt»tfit, zfi^timwmyty < 2 0- 1 , 50 



2 0-2, 2 0-3Tigi££ft,T, a*«*c*5V^-C*j* 

«lf«)tttt«Jtttl«M3 0-l, 3 0-2, 3 0- 

Steffi ;t$ 0 
[0 0 5 3] Z<D£o^ mm, fitti. Ml (BJhft) 

Tt>, »«)tf-^m5EDFA(Oi|||1»ttt,-j£ 

[0 0 5 4] 4*3, JS 1 OSXgl 1 1 ^S3 J£Zd: 
2 0-1, gOjj, 20-3(1 ML D«]»g^lh 



tc^^T, Alt^SrWSLfcQ, f-Jl coffin L * 

DFA^HMWtds^tUfc**^ EDFA^ftBl 
[0 0 5 5] §1211 A 1 SSSEDF AC0t#i|F§1#tt 

*Wbi-afc*^**w^«tos^j#^fcgo*3(7)* 
««<r*i-H-e*>5o EDFAtojae^ffiSr^'fJiieit 

-^^^tit^So ^fc, EFDAm ftff^A 

ISW^ A SE (amplified spontane 
o u s emission) £W3:tl£>o 
[0 0 5 6] >fW<-i?g^7^-#iS 
0. 6WTco»^Sr«SSitfc88, 0. 6 W±^#-&4r#«& 
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-e*>5ASE3 dBtt««l«tlS^b6f, Jft 1 O 
nmSStfcSc — AlillSEDFAIl t&fntfc 

• *CJt^<#l6*I»fP«)*asW fe^teA S E 3 d BflJrtfW* 
JE<ft£ 0 

[0 0 5 7] Sots *U4MHl38^3teV*l OnnKDJtS 

tlfcA 1 iS»jSEDFA*«ffitS^ s M6!lT**)5o 
Ltf>Lft^b, *tt»««»^A l ilMEDFA^ 
#«SBttSixSi:, l,)5 3/imSASE^<^g 

*t?»f^i-6AlK«jBeEDFAfcftffl-t--5»fr*C«t, 
1. 5 3^m#OASEI:lttMf^fc5o 
[0 0 5 8] EDFAI41. 5 3/zm 

— a* t £ 1> <t /h $ tttui Jt S N R <D3Gflstt/jN 

* < ft So Ml 2 lZ7jk-tm 3 (Om^W-Ctt, L 53^ 
m#«PJLit:7 ^./t^ 4 O^s, #:7-f /I*** 2 O^t^Hi^Ji 
OfflCSf $nt^5 0 r<Z)l. 5 3 fi m^MWr~? 4 
*fi, *U#«c^*:ft»t-eft<^ tf L6ZfeSco^iS*I 
ST-coft s n r ©^b*«i£E-r 5Sb*<0*^*:# 

[0059] B13-B15 *«W*cffife«5pJ#«SF 

itm^mm^n±±^m^^^(om^m^m^ mi 

l/^n|B^i|IS|5 0-l-5 0-n^^ gft5 

-2, 20-3^ aaft*i»wEB*S3i/^TsaK$*x-c 

[0 0 6 0] B14 ^i-^e^^^xA(7)«^J*T? 

fi, uei*a*e*nTv^snfl^*ii«*5 0- 1 -5 0 

ixfcjt^-f^* 2 0-1, 2 0-2, 20-3tM^ 
ftS#]#*MfcS2 0#l-20#3^ aSft^ttltQNK 

v^^^O^^*^*'^* S N R £ Wti~Sift5 
(fclitf, ittBU (Branching 

unit) as«a*,re«i6as#«i, jfAsns»* 

[0 0 6 1 ] IE! 1 5 fc*^#fiSr>'*'r 
fi, »a»j|**ttTV^5n«^*liB*5 0-1-5 0 
-n<7>IBUc -tft-pjxj^B l l f-^-Ti 5 ^J69ij»jBt$ 
tLfc3t7^;V-?2 0- l, 2 0-2, 20~3*CM$ 

ixs*i]»«wb«6 o#i-6o#3^ ii^ft^saBaia 

ffiSg ft <*> ft * #«#«#0>*ffc *:» ft/5 

[0 0 6 2] ft3b\ HI 1 3 > 114, 815 



(8) .*HH¥9 -2 4 4 0 7 9 

14 

itm<nm%\, (ili, &B (ffiJhS) fi, «H^^37 
^ KCiot v-* ^--k^frcDft s N R a**M|EK: ft 5 J: 5 

So 

10 [00 6 3] {JJUb, **WOSHfi«^-J; 5 K91 Lfc*C 
**Mttr.^b<D3tie«^|»«Stt«t<0-C«:ft< v * 

'* w^ttHrt-c5fea&vac»^^rft-e*) a r £ fi« 5 * 
-etftv^ 

[0 0 6 4] 

e««>w»<Wb», at«i*«i 2x111 3tm<Dytte 

m^io, jK#*ftflr»e»»**stai-sri: 
as-c#5 0 

[0 0 6 5] «Mc, «*Jl5E*03pJ##<fcg|-eii, n 

asi»tt**sw^rft"c*>5. i»**6e«ow»«widi 

&tffii#Jli 4IE«co^e^^7"^^^^Tfi, fl» 

[0 0 6 6] If 1 5 E*(0 jteaS ^fA tdjoV NT 

'#«3K«*tt«»coft«*ft*«#^^ft*^ 

[0 0 6 7] li*Jg 9 Xfi l o E«o*J#«-fb»*c:i3i/ ^ 
50 rfi, ^««OflJ4W^oW#e— ^^5^ft< t 



(9) 



- 2 4 4 0 7 9 
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[00 6 8] fS^US 1 1 fE«i7)^lJ#^t^|^*il.NT:(±, 
[0 0 6 9] ff*^l 7IE«(D^ilv-^^AlC*?UNT 

[HS^iSi*^^] 

[Hi] $f^lc§h5Ili:I'3<fiHlf^« 

m„ 
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PROBLEM TO BE SOLVED: To make it possible to 
efficiently design an optical equalization filter 
corresponding to a given wavelength characteristic and 
to embody an always flat wavelength characteristic by 
serially connecting a plurality of filter modules which 
respectively approximate the respective terms obtained 
by subjecting the reverse characteristics of wavelength 
characteristics having a prescribed wavelength region 
inclusive of a transmission band as a basic period to 
Fourier series development, thereby constituting the 
wavelength equalizer. 

SOLUTION: This wavelength equalizer is constituted by 
serially connecting plural n pieces of the filter modules 
1-1 to 1-n which respectively approximate the 
respective terms obtained by subjecting the reverse 
characteristics (reverse wavelength characteristic) of " ' m ' 

the wavelength characteristics having the prescribed 
wavelength region inclusive of the transmission band as 
the basic period to the Fourier series development. When 

the wavelength characteristic G00[dB] of a certain section of an optical amplifier relay 
transmission path is given, the reverse wavelength characteristic -G(X) thereof is expressed by 
equation by the Fourier series development. In the equation, AX. is an equation band and n is a 
positive integer. The filter characteristics approximating the respective terms of the equation 
are set at the respective filter modules 1-1 to 1-n. 
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